group at 8'-position (methacrylated o-MeO SPB) was synthesized as previous report [1] .
Micro-patterned light irradiation was perfumed using a computer controlled micro-pattern projection system composed from an IX-71 inverted phase-contrast microscope (Olympus, Tokyo, Japan), a DESM-01 computer-controllable maskless projection unit (Engineering System Co., Matsumoto, Japan), and a computer [2] .
Methods

Synthesis of pNIPAAm modified with o-MeO-SPB (p(o-MeO-SPB-NIPAAm))
p(o-MeO-SPB-NIPAAm) was synthesized by radical polymerization. Dried NIPAAm (84.0 mg, 742 μmol) and methacrylated o-MeO SPB (7.4 mg, 15 μmol) were dissolved in tetrahydrofuran (THF)-methanol (1 : 1 v/v, 80 μl). After NIPAAm and methacrylated o-MeO SPB were dissolved, 34.6 μl APS in water (10 wt%, 15 μmol) and 11.3 μl TEMED (76 μmol) was added into the mixture solution. The reaction was proceeded for 30 min at 35°C with stirring under a nitrogen atmosphere. After polymerization, reactant was dried and obtained product was dissolved in methanol. And then, product was precipitated in excess diethyl ether and filtered to remove unreacted components. The precipitate was dissolved in water and then was lyophilized to afford p(o-MeO-SPB-NIPAAm) as a green powder (58.5 mg). The content of SPB units determined by 1 H NMR by comparing the integrals of signals at δ 5.73 and δ 6.63 for SPB, and δ 3.97 for NIPAAm was c.a. 2 mol% (Fig. S1) .
Isomerization of SPB in p(o-MeO-SPB-NIPAAm) under acidic aqueous condition
Isomerization of o-MeO-SBP was evaluated using UV-vis spectroscopy (V-560 UV-vis spectrometer having a ETC-505T temperature controller) (Jasco Co., Tokyo, Japan). p(oMeO-SPB-NIPAAm) aqueous solution (0.05 wt%) containing HCl at 1 mM was poured into a cuvette with an optical path length of 10 mm. The UV-vis absorption spectra was recorded before and after 3 min of blue light (wavelength: 436 nm) irradiation at 0.5°C to prevent phase transition of p(o-MeO-SPB-NIPAAm). Furthermore, after 3 min of light irradiation, absorbance at 407 nm was measured as a function of time under light unirradiated condition. (Fig. S4(B) ) was irradiated. Light irradiation was performed that focal position was set at 50 μm and 20 μm above and below the chamber bottom.
Phase transition of p(o-MeO-SPB-NIPAAm) under acidic aqueous condition
Time dependency of light irradiation on the accumulation of p(o-MeO-SPB-NIPAAm) under micro-patterned light irradiation
p(o-MeO-SPB-NIPAAm) aqueous solution was enclosed in the micro chamber. The micro chamber was placed on the microscopic stage. The microscopic stage was set a position where the glass bottom of micro chamber was brought into focus. And then, blue light with striped pattern without the central line (Fig. S4(A) ) was irradiated to the micro chamber. After 220 min of irradiation, complete stripe-patterned light (Fig. S4(B) ) was subsequently irradiated for 20 min. Final concentration of p(o-MeO-SPB-NIPAAm) and HCl were 0.2 wt% and 4 mM, respectively.
Areal density of p(o-MeO-SPB-NIPAAm) at the irradiated area
p(o-MeO-SPB-NIPAAm) aqueous solution (final concentration of p(o-MeO-SPBNIPAAm) and HCl were same as previous experiment) was enclosed in the micro chamber.
The micro chamber was placed on the microscopic stage and the stage was set a position
where the glass bottom of micro chamber was brought into focus. The defective stripepatterned lights with different ratio of irradiation area to un-irradiation area (Fig. S4 (A) , (C), (E), and (G)) were irradiated for 220 min. After irradiation of defective striped pattern, complete stripe-patterned lights with the same irradiation/un-irradiation area ratio (Fig. S4 (B 
